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(57)Abstract 



PROBLEM TO BE SOLVED: To obtain the subject new compound 
having a Maillard reactioninhibiting activity and useful as a medicine 
for treating diseases related to Maillard reaction, etc., and as an 
additive for foods, etc. 

SOLUTION: A compound of formula I (A is a lower alkylene; Rl. R2, 
R3 are each H. a lower alkyi; R4 is an aryl, a hydroxyaryi, etc.; R5 is 
H, a lower alkyI), e.g. N-phtha!oyIpyridoxamine. The compound of 
formula I is produced by reacting a halide of formula II (R6 is an 
amino having a protecting group; R7 is an OH-protecting group) with 
an amine compound of formula III and subsequently removing the 
protecting group from the reaction product 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A general formula [Formula 1] 



A in a formula is a low-grade alkylene group, and even if Rl. R2, and R3 are the same, they may differ. They are a 
hydrogen atom or a low-grade alkyi group, respectively. R4 An aryl group. As a hydroxy aryl group, a low-grade 
aikoxy aryl group, and a substituent a carboxyl group, They are one thru/or the low-grade alkyI group which you may 
have two about the radical chosen from an aryl group, a hydroxy aryl group, and a low-grade aikoxy aryl group. R5 is 
a hydrogen atom or a low-grade alkyI group, and R4 and R5 become together. The nitrogen atom and the oxygen 
atom may be included in endocyclic [ other than the nitrogen atom of a binding site ], and the aliphatic series or 
aromatic series annular amino group of 5 which may have the low-grade alkyl group, the aryl group, or the aralkyi 
radical as a substituent - 6 member rings may be formed. However, when A is a methylene group or a trimethylene 
radical and R2 and R3 are hydrogen atoms at coincidence, R1, R4. and R5 are not methyl groups at coincidence. 5 
expressed - Amino alkyl-4-aminomethyl-3-hydroxy pyridine derivatives and those salts permitted in pharmacology. 
[Claim 2] A general formula [Formula 2] 



A in a formula is a low-grade alkylene group, and even if Rl, R2, and R3 are the same, they may differ. They are a 
hydrogen atom or a low-grade alkyl group, respectively. R4 An aryl group, As a hydroxy aryl group, a low-grade 
aikoxy aryl group, and a substituent, a carboxyl group. They are one thru/or the low-grade alky! group which you may 
have two about the radical chosen from an aryl group, a hydroxy aryl group, and a low-grade aikoxy aryl group. R5 is 
a hydrogen atom or a low-grade alkyl group, and R4 and R5 become together. The nitrogen atom and the oxygen 
atom may be included in endocyclic [ other than the nitrogen atom of a binding site ]. As a substituent, a low-grade 
alkyl group, Even if it has the aryl group or the aralkyi radical the aliphatic series or aromatic series annular amino 
group of good 5-6 member ring — forming — **** — the Maillard reaction inhibitor which contains the 5-amino 
alkyl-4-aminomethyl-3-hydroxy pyridine derivatives expressed or those salts that are permitted in pharmacology as 
an active principle. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention is 5 [ useful as drugs ]. - It is related with amino 

alkyl-4-aminomethyl-3-hydroxy pyridine derivatives and those salts permitted in pharmacology. 

[0002] It is a general formula useful as prevention and the therapy agent of the disease relevant to [ if rt states in 

more detail, this invention has Mailiard reaction inhibition activity, and ] a Maiilard reaction, and an additive of 

cosmetics and food. [0003] 

[Formula 3] 

Ho^ X.^a-n: 




(I) 



R 



[0004] A in a formula is a low-grade alkylene group, and even if R1, R2. and R3 are the same, they may differ. They are 
a hydrogen atom or a low-grade alky! group, respectively. R4 An aryl group. As a hydroxy aryl group, a low-grade 
alkoxy aryl group, and a substituent, a carboxyl group, They are one thru/or the low-grade alkyi group which you may 
have two about the radical chosen from an aryl group, a hydroxy aryl group, and a low-grade alkoxy aryl group. R5 is a 
hydrogen atom or a low-grade alkyI group, and R4 and R5 become together. The nitrogen atom and the oxygen atom 
may be included in endocyclic [ other than the nitrogen atom of a binding site ]. As a substituent a low-grade alkyI 
group, the aliphatic series or aromatic series annular amino group of 5 which may have the aryl group or the aralkyi 
radical - 6 member rings — forming — **** — the 5-amino alkyl-4-aminomethyl-3-hydroxy pyridine derivatives 
expressed and those salts permitted in pharmacology — And it is related with the Maiilard reaction inhibitor which 
contains them as an active principle. It is. 
[0005] 

[Description of the Prior Art] In the field of food chemistry, reducing sugars, such as a glucose, react with an amine 
compound in food, and it is observed that lipofuscin generates. On the other hand, it is checked that the same reaction 
has occurred also in In the living body in recent years. It is thought that it is involving strongly as one of the onset 
factors of diseases, such as diabetic complication and arteriosclerosis, and the spotlight is captured. 
[0006] It is called the Mailiard reaction and the above-mentioned reaction is a Mailiard reaction in the living body, 
Carbonyl compounds, such as reducing sugars, such as a glucose, a fructose, and a pentose, those phosphoric ester, 
or an ascorbic acid, react nonenzymatic with the isolation amino group of protein in the living body, and a SchifF base is 
formed. By reactions, such as said phase where this is changed into an AMADORI transition product by chemistry 
transition, and continuing oxidation, dehydration, a polymerization, cleavage Protein denaturalizes between molecules 
and with intramolecular arch forming, brown is presented and decomposition by the protease advances by poor 
solubility by a series of reactions which consist of a later stage which results in a difficult anaphase resultant 
(AGE:Advanced Glycation End Products). 

[0007] The amount of generation of AGE generated in process of the Maiilard reaction concenned and its procursive 
product increases to the concentration and reaction time of sugar and protein correlatively. Therefore, it is known for 
blood with which the protein in the living body which has the half-life of aging with the long period exposed to 
continuation of a hyperglycemia condition like diabetes mellitus and sugar or protein in a long organization, and path 
clearance fall, such as a patient of a kidney disease, or the protein under organization that it will be easy to receive a 
Maiilard reaction. 

[0008] As the protein in the living body which receives a Maiilard reaction from these things, For example, there is 
much protein, such as glomerular basement membrane of the collagen and elastin of connective tissues, such as 
eyeball lens crystallin ** serum albumin, the skin, and a blood vessel wall, nerve myelin protein, hemoglobin, and the 
kidney, and the Maiilard reaction is considered to be one of the causes of the onset of the disease resulting from 
diabetic complication caused by denaturation, abnormalities, or depression of these proteins, such as a retinopathy, a 
nephropathy, a cardio-vascular system failure, neuropathy, and a cataract, arteriosclerosis, or aging. Therefore, 
development research is tried in order to find out the new compound which checks a Mailiard reaction towards 
prevention and the therapy of these diseases. 

[0009] Moreover, 5 expressed with said general formula (I) of this invention - General formula among amino 
alkyl-4-aminomethyl-3-hydroxy pyridine derivatives [0010] 
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[Formula 4] 




(CH2)aN< 



HO. 



ai) 



CH3' 



N 



[001 1] Although the compound expressed with (n in a formula is 1 or 3) is known, it is not indicated at all that these 
compounds check a Maillard reaction (J. Am.Chem.Soc, 107 volumes. 4093-4094 pages (1985), J.Org.Chem., 57 
volumes. 6324-6327 pages (1992)). 
[0012] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering a different compound in [ the 

compound which has the conventional Maillard reaction inhibitory action ] chemical structure. 

[0013] 

[Embodiment of the Invention] this invention persons are 5 of this invention, as a result of inquiring wholeheartedly in 

order to find out the compound which has Maillard reaction inhibitory action. - The knowledge of having the Maillard 

reaction inhibition activity excellent in the amino alkyh4-aminomethyl-3-hydroxy pyridine derivative is acquired, and it 

came to accomplish this invention. 

[0014] This invention is a general formula. [0015] 

[Formula 5] 



[0016] A in a formula Is a low-grade alkylene group, and even if Rl. R2. and R3 are the same, they may differ. They are 
a hydrogen atom or a low-grade alkyi group, respectively. R4 An aryl group. As a hydroxy aryl group, a low-grade 
alkoxy aryl group, and a substituent a carboxyl group. They are one thru/or the low-grade alkyl group which you may 
have two about the radical chosen from an aryl group, a hydroxy aryl group, and a low-grade alkoxy aryl group. R5 is a 
hydrogen atom or a low-grade alkyl group, and R4 and R5 become together. The nitrogen atom and the oxygen atom 
may be included in endocyclic [ other than the nitrogen atom of a binding site ]. As a substituent, a low-grade alkyl 
group, the aliphatic series or aromatic series annular amino group of 5 which may have the aryl group or the aralkyi 
radical - 6 member rings — forming — **** — the 5-amino alkyl-4-aminomethyl-3-hydroxy pyridine derivatives 
expressed and those salts permitted in pharmacology ~ And it is related with the Maillard reaction inhibitor which 
contains them as an active principle. 

[001 7] Here, in this invention, a low-grade alkyl group means the alkyl group of the shape of a straight chain of the 
carbon numbers 1-6. such as a methyl group, an ethyl group, a propyl group, an isopropyl group, butyl, a pentyl radical, 
and a hexyl group, and the letter of branching, and a low-grade alkylene group means the alkylene group of the shape 
of a straight chain of the carbon numbers 1-6, such as a methylene group, ethylene, a trimethylene radical, a propylene 
radical, a tetramethylen radical, a penta methylene radical, and a hexamethylene radical, A lower alkoxy group means 
the alkoxy group of the shape of a straight chain of the carbon numbers 1-6, such as a methoxy group, an ethoxy 
radical, a propoxy group, an isopropoxy group, a butoxy radical, a pentyloxy radical, and a hexyloxy radical, and the 
letter of branching, an aryl group means aromatic hydrocarbon radicals, such as a phenyl group and a naphthyl group, 
and an aralkyi radical means said low-grade alkyl group which has said aryl group. The aliphatic series of 5 - 6 member 
ring or the aromatic series annular amino group which may contain the nitrogen atom and the oxygen atom in 
endocyclic [ other than the nitrogen atom of a binding site ] means annular amino groups, such as 1-pyrrolidinyl 
radical, a piperidino radical, a piperazino radical, a morpholino radical, and 1-imidazolyl radical. 

[0018] The compound expressed with said general formula (I) of this invention is the following, and can be made and 
manufactured. 

[0019] For example, a general formula [0020] 
[Formula 6] 



[0021] It is [ the halogenide expressed (with / R6 in a formula is an amino group which has a protective group, R7 is 
the protective group of a hydroxyl group, and X is a halogen atom and / the semantics as the above with A, Rl, R2, 
and R3), and ] a general formula. [ same ] [0022] 
[Formula 7] 




(D 
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(IV) 



hn; 



[0023] After making the amine compound expressed (with the semantics as the above with R4 and R5 in a formula) 
react it can manufacture by removing a protective group. [ same ] 

[0024] The compound expressed with said general formula (III) used as a start raw material in said manufacture method 
is a general formula. [0025] 
[Formula 8] 



[0026] After protecting the amino group and phenolic hydroxy! group of a pyridoxamine derivative which are expressed 
(with the semantics as the above with A, R1, R2, and R3 in a formula), it can manufacture by halogenating an alcoholic 
hydroxyl group with a conventional method. [ same ] 

[0027] [ whether the compound expressed with said general formula (V) used as a start raw material in said 
manufacture method of this invention purchases a commercial reagent and ] it can manufacture by using a method 
given in reference, methods similar to them, those combination, and the synthetic means of common use (J. 
Am.Chem.Soc. — 1245-1247 pages (1939) 61 volumes) J. Am.Chem.Soc, 66 volumes, 2088-2092 pages (1944). 
J.Org.Chem.. 27 volumes, 2705-2706 pages (1962). 

[0028] 5 expressed with said general formula (I) of this invention - An amino alkyl-4-aminomethyl-3-hydroxy pyridine 
derivative can be made into the salt permitted in pharmacology with a conventional method. As such a salt a 
hydrochloric acid, a hydrobromic acid, a hydroiodic acid, a sulfuric acid, a nitric acid, An acid addition salt with Inorganic 
acids, such as a phosphoric acid, a formic acid, an acetic acid, methan sulfonic acid, benzenesulfonic acid, 
P-toluenesulfonic acid, a propionic acid, a citric acid, a succinic acid, a tartaric acid. A fumaric acid, butanoic acid, 
oxalic acid, a malonic acid, a maleic acid, a lactic acid, a malic acid, A salt with organic amines, such as a salt with alkali 
metal, such as an acid addition salt with organic acids, such as carbonic acid, an aspartic acid, and glutamic acid, 
sodium salt and potassium salt a piperidine, a morpholine, and a lysine, can be mentioned. 

[0029] As a compound expressed with said general formula (I) of this invention, solvate with the solvent permitted as 
drugs, such as water and ethanol. is also contained. 

[0030] Although it has one or more asymmetric carbon atoms depending on the class of substituent of a compound 
expressed with said general formula (I) of this invention and two optical isomerisms, R arrangement and S arrangement 
exist in each asymmetrical carbon, it has set to this invention and the optica! isomer of a gap may be used, and it does 
not matter even if it is the mixture of those optical isomers. 

[0031] It sets to the compound expressed with said general formula (I) of this invention, and is R3. The compound 
which is a hydrogen atom is desirable. 

[0032] The compound expressed with said general formula (I) of this invention is in which used the lysozyme and the 
fructose. In the Maillard reaction inhibition activity trial of vitro, the inhibition activity beyond it which was very 
excellent was shown in dimerization of a lysozyme as compared with the activity of aminoguanidine known as material 
which has Maillard reaction inhibition activity. 

[0033] Thus, the compound expressed with said general formula (I) of this invention and its salt permitted in 
pharmacology are compounds useful as prevention of the disease in which it has the outstanding Maillard reaction 
inhibition activity, and a Maillard reaction participates, drugs of a therapy agent etc. 

[0034] The compound expressed with said general formula (I) of this invention and its salt permitted in pharmacology 
have the outstanding Maillard reaction inhibition activity, and is effective to the disease in which the Maillard reaction 
is participating. The disease considered to be caused by aging of diabetic complication, such as a coronary artery 
nature disease, peripheral circulatory bisturdance, the cerebrovascular disease, the diabetes-mellitus sexual nerosis, a 
nephropathy, arteriosclerosis, a rthro sclerosis, a cataract a retinopathy, and diabetic ********. 

atherosclerosis, glomerulonephritis, senile cataract an osteoarthropathy, perimeter [joint] the 
arthrosclerosis, senile osteoporosis, etc. as such a disease can be mentioned, and it is very useful as prevention and 
the therapy agent of the disease concerned. Moreover, since a Maillard reaction advances also in the cosmetics and 
food containing protein or amino acid as everyone knows and deterioration of protein and amino acid takes place, it is 
useful as a compound which checks the Maillard reaction concerned also in cosmetics or food. 

[0035] When using for an actual therapy the compound expressed with said general formula (I) of this invention, and its 
salt permitted in pharmacology, a medicine is prescribed for the patient ta king-orally- wise as pharmaceutical 
preparation, such as suitable drugs pharmaceutical preparation, for example, a tablet powder, a fine grain agent a 
granule, a capsule, liquids and solutions, injections, external preparations, and ophthalmic solutions, or parenterally. 
These drugs pharmaceutical preparation can be prepared by using the support and the excipient for pharmaceutical 
preparation which are usually used, and other additives by the galenical pharmacy-method performed in general 
dispensing. 

[0036] Also in a tablet powder, a fine grain agent a granule, a capsule, etc., among the above-mentioned drugs 
pharmaceutical preparation An excipient disintegrator, a binder, lubricant etc. can use what is usually used. As an 
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excipient For example, the D-mannitol which is sugar or sugar-alcohol, a lactose, white soft sugar, The amylum tritici 
which is starch or a starch derivative, amylum oryzae. amylum maydis. Potato starch, pregelatinization starch, partial 
pregelatinization starch, a dextrin, cyclodextrin. The crystalline cellulose which is celluloses, such as a pullulan and 
hydroxypropyl starch, or a cellulosic. Sodium alginate, such as crystalline cellulose carmellose sodium, methyl cellulose, 
and hydroxypropyl methylcellulose. As gum arable, agar, macro gall, aluminum stearate. aluminum monostearate, and an 
inorganic system excipient Calcium hydrogenphosphate, anhydrous dibasic calcium phosphate, magnesium 
aluminometasilicate. Although synthetic aluminum silicate, synthetic hydrotalcrte, an aluminum hydroxide, a magnesium 
hydroxide, calcium phosphate, dried aluminium hydroxide gel. a precipitated calcium carbonate, light anhydrous silicic 
acid. etc. can be used These are not limited as an excipient and can also be used as disintegrator or a binder. 
[0037] Although the amylum tritici which is carmellose calcium, carmellose. hydroxypropylcellulose. 
carboxy-methyl-starch sodium, crossing carmellose sodium, tragacanth, starch, or a starch derivative, amylum oryzae, 
amylum maydis. potato starch, pregelatinization starch, partial pregelatinization starch, a dextrin, a pullulan, 
hydroxypropyl starch, etc. can be used as disintegrator, these are not limited as disintegrator and can also be used as 
an excipient 

[0038] As a binder, the amylum tritici which is hydroxyethyl cellulose, hydroxypropylcellulose, polyvinyl alcohol, 
povidone, starch, or a starch derivative, amylum oryzae, amylum maydis, potato starch, pregelatinization starch, partial 
pregelatinization starch, a dextrin, a pullulan, hydroxypropyl starch, etc. can be used. 

[0039] As lubricant although calcium stearate. magnesium stearate, stearin acid, talc, cetanol, polyoxyl 40 stearate, a 
leucine, a RABURl wax, sodium lauryl sulfate, paraffin, polyoxy-ethylene-glycol fatty acid ester, fatty acid ester, etc. 
can be used, these are not limited as lubricant and can also be used as an excipient 
[0040] About a tablet a coat may be carried out with films, such as a lactose, cane sugar, gelatin, 
hydroxypropylcellulose, hydroxypropyl methylcellulose, polyvinyl-acetal diethylamino acetate, a methacrylic acid 
copolymer, or hydroxypropylmethylcellulose phthalate. 

[0041] About liquids and solutions, purified water, polyol, cane sugar, invert sugar, grape sugar, etc. can be used as a 
diluent for example. Moreover, according to a request a solubilizing agent a wetting agent suspension, a sweetening 
agent, a flavor agent, an aromatic, antiseptics, etc. may be added other than a diluent 

[0042] About injections, distilled water, a physiological saline, alcohol, glycerol, polyol, vegetable oil, etc. can be used as 
a diluent for example. Moreover, according to a request a buffer, an isotonizing agent antiseptics, a wetting agent an 
emulsifier, a dispersant a stabilizing agent a solubilizing agent etc. may be added other than a diluent 
[0043] As ophthalmic solutions, a buffer, an isotonizing agent a stabilizing agent a preservative, an antioxidant a 
viscous agent antiseptics, a solubilizing agent etc. may be added according to a request 

[0044] As support of suppositories, a lipid, a low, half^solid or liquefied polyol. natural oil, or hardened oil can be used 

Moreover, otherwise, a dispersant a distributed adjuvant absorption enhancers, etc. may be added. 

[0045] Although the dose is suitably determined by the degree of the target patient's age. sex. weight and a symptom. 

in internal use, in the case of l-1000mg of adult 1 sunny, and parenteral administration, a medicine is prescribed in 

general for the patient in 1 time or several steps within the limits of 0.1-100mg per day by adult 

[0046] When using the compound expressed with said general formula (I) of this invention as ophthalmic solutions, it 

can blend in 0.05 W/V% - 5 W/V% of range, and can prepare with a conventional method, and the count of 

administration is suitably determined by the degree of a patient's symptom etc. 

[0047] Moreover, when using the compound expressed with said general formula (I) of this invention as external 
preparations or cosmetics, it can blend so that the content of the compound of this invention may become a part for 
0.05 - 10 weight to the whole pharmaceutical preparation, and can manufacture by preparing with a conventional 
method using the external use basis or cosmetics basis usually used. Furthermore, the compound of this invention can 
also be used as a food additive by the usual method. 
[0048] 

[Example] Although the following examples of reference and examples explain the contents of this invention to details 
further, this invention is not limited to the contents. 

[0049] 3.5g [ of KARUBO ethoxy phthalic imides ] and triethylamine 6.0ml was added to 80ml suspension of methylene 
chlorides of 1 N-phthloyI pyridoxamine pyridoxamine of examples of reference, dihydrochloride. and 4.0g of 
monohydrates, and it agitated at the room temperature overnight Insoluble matter was ****(ed), the filtrate was added 
' to chloroform-methanol (5:1) 400ml. and insoluble matter was ****{ed). It condensed under reduced pressure of a 
filtrate and N-phthloyI pyridoxamine 2.5g was obtained. 

[0050] White solid-state 1 H-NMR(DMSO-d6.400MHz) deltappm:2.31 (3H. s), 4.66 (2H. br s) and 4.82 (2H, s), 5.05-5.13 
(1H, br). 7.83 (4H, s) and 7.93 (1H, s). 8.73-8.82 (1H, br) 

[0051] Example of reference 25-hydroxymethyl-3-methoxy methoxy-2-methyl-4-phthaIimide methylpyridine 
N-phthloyI pyridoxamine 2.5g 70ml solution of N.N-dimethylformamide is cooled at -10 degrees C, and it is sodium 
hydride (the oiliness of 0.37g was applied 60%.). After agitating for 15 minutes, it was dropped having 
chloromethyl-methyl-ether 0.7 bet it for 30 minutes, and agitated for 30 more minutes. Water was added to the 
reaction mixture, ethyl acetate extracted, and the organic layer was dried with sulfuric anhydride magnesium after 
washing with saturation brine. The solvent was washed after reduced pressure distilling off, the residue was washed by 
diethylether, and 5-hydroxymethyl-3-methoxy methoxy-2-methyl-4-phthalimide methylpyridine 2.1 g was obtained. 
[0052] white solid-state 1 H-NMR(CDC13,400MHz) deltappm:2.52 (3H, s). 3.29-3.36 (1H, br). 3.54 (3H, s). 4.83 (2H. br s), 
5.01 (2H. s) and 5.08 (2H, s), and 7.72- 7.88 (4H, m) and 8.32 (1H, s) 

[0053] Triphenyl phosphine 50mg and 75mg of carbon tetrabromide were added to example of reference 
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35-bromomethyl-3-methoxy methoxy-2-methyl-4-phthalimide methylpyridine 5-hydroxymethyI-3-methoxy 
methoxy-2-methyl-4-phthalimide methylpyridine 50mg lOmt solution of methylene chlorides, and rt agitated for 10 
minutes at the room temperature. After carrying out vacuum concentration of the reaction mixture, preparative 
thin-layer chromatography (expansion solvent chloroform / methanol =40/3) refined the residue, and 
5-bromomethyI-3-methoxy methoxy-2-methyl-4-phthalimide methylpyridine 40mg was obtained 
[0054] colorless oil 1 H-NMR(CDC!3.400MHz) deltappm:2.54 (3H. s), 3.57 (3H, s), 4.75 (2H. s), 5.01 (2H, s) and 5.14 (2H, 
s), 7.69-7.74 (2H. m), and 7.80- 7.83 (2H, m) and 8,29 (1H. s) 

[0055] 5-bromomethyl-3-methoxy methoxy-2-methyl-4-phthalimide methylpyridine 120mg was added to example of 
reference 45-(4-ben2yl piperazino methyl)-3-methoxy methoxy-2-MECHIRU 4-phthalimide methylpyridine 1 -benzyl 
piperazine 2ml. and it agitated for 30 minutes at the room temperature. The silica gel column chromatography (elution 
solvent chloroform / methanol =10/1) refined the reaction mixture, and 5-(4-benzyl piperazino methyI)-3-methoxy 
methoxy-2-methyl-4-phthalimide methylpyridine 120mg was obtained. 
[0056] Colorless oil 1 H-NMR(CDC!3,400MHz) deltappm:1. 8-2.4 (8H, br), 

2.53(3H,s).3.27(2H,s).3.56(3H,s).3.57(2H.s).5.05(2H.s),5.11(2H.s),7.15-7.35(5H,m)J.68-7.72(2H,m),7.78-7.82(2H,m^^^^^ 

[0057] Triethylamine 0.5ml and 5-bromomethyl-3-methoxy methoxy-2-methyl-4-phthalimide methylpyridine 150mg 
were added to the example of reference 55-{4-hydroxyphenyl aminomethyl)-3-methoxy 

methoxy-2-methyl-4-phthalimide methylpyridine 4-aminophenol 200mg chloroform 5ml solution, and it agitated at the 
room temperature for 3 hours. After carrying out reduced pressure distilling off of the solvent the silica gel column 
chromatography (elution solvent chloroform / methanol =10/1) refined the residue, and 5^4-hydroxyphenyl 
aminomethyl)-3-methoxy methoxy-2-methyl-4-phthalimide methylpyridine llOmg was obtained. 
[0058] Colorless oil 1 H-NMR (CDCI3+CD30D, 4OOMH2) deltappm:2.53 (3H, s). 3.57 (3H. s). 4.28 (2H, s). 4.50 (2H, s). 
5.11 (2H, s), 6.42 (2H. d, J= 8.8Hz) and 6.62 (2H, d, J= 8.8Hz), and 7.60- 7.65 (4H, m) and 8.21 (1H, s) 
[0059] A hydrazine and 0.5ml of - hydrates were added to the example of reference 64-amlnomethyl-5-(4-benzyl 
piperazino methyI)-3-methoxy methoxy-2-methylpyridine 5-<4-benzyl piperazino methyl)-3-methoxy 
methoxy-2-methyl-4-phthalimide methylpyridine llOmg methanol 3ml solution, and it agitated at 60 degrees C for 2 
hours. After carrying out vacuum concentration of the reaction mixture, the silica gel column chromatography (elution 
solvent chloroform / methanol =20 / I - 5/1) refined the residue, and 4-aminomethyl-5-{4-benzyl piperazino 
methyl)-3-methoxy methoxy-2-methylpyridine 80mg was obtained. 

[0060] colorless oil 1 H-NMR(CDCI3,400MHz) deltappm:2.3-2.7 (8H, br), 2.50 (3H, s), 3.47 (2H, s), 3.49 (2H, s), 3.65 (3H. 
sX 3.81 (2H. s) and 5.03 (2Hs). and 7.20- 7.35 (5H, m) and 8.07 (1H, s) 

[0061] 58ml of 1 convention sodium hydroxides was added to 600ml (1:1) suspension of tetrahydrofuran-water of 
7N-(tert-butoxycarbonyl) pyridoxamine pyridoxamine of examples of reference, dihydrochloride, and 6.8g of 
monohydrates, and the carbonic acid G tert-butyl 6.1g tetrahydrofuran 100ml solution was dropped slowly. After 
agitating at a room temperature for 3 hours, reduced pressure distilling off of the reaction solution was carried out up 
to about 1/3 amount the citric-acid aqueous solution was added 10%, and acidity or alkalinity of a solution was made 
into the acescence. Subsequently, the sodium hydrogencarbonate was added, it was made alkalinity and ethyl acetate 
extracted. The saturation sodium-hydrogencarbonate aqueous solution washed the organic layer, and reduced pressure 
distilling off of the solvent was carried out after desiccation with sulfuric anhydride magnesium. After **+*(ing) the 
depositing crystal, it washed by the hexane and N-{tert-butoxycarbonyl) pyridoxamine 5.5g was obtained 
[0062] white powder 1 H-NMR(CDCI3.400MHz) deltappm:1.4 (9H, s), 2.5 (3H, s), 4.2 (2H, d, J= 6.8H2) and 4.7 (2H. s), 
and 5.6- 5.7 (1H, br), 7.7 (1H, s), and 9.4-9.6 (1H, br) 

[0063] p-tosyl chloride l.lg and triethylamine 3.4ml were added to example of reference 84-tert-butoxycarbonyl 
aminomethyl-5-chloro methyl-2-methyl-3-p-tosyl OKISHIPI lysine N-(tert-butoxycarbonyl) pyridoxamine 1.4g 50ml 
solution of methylene chlorides, and it agitated at the room temperature in an argon air current for 24 hours, and 
p-tosyl chloride 0.52g was added further and it agitated for three days at the room temperature. The saturation 
sodium-hydrogencarbonate aqueous solution was added to the reaction mixture, the organic layer was isolated 
preparatively, sequential washing was carried out with a saturation sodium-hydrogencarbonate aqueous solution and 
saturation brine, and reduced pressure distilling off of the solvent was carried out after desiccation with sulfuric 
anhydride magnesium. The silica gel column chromatography (elution solvent a methylene chloride / methanol =40/1) 
refined the residue, and 4-tert-butoxycarbonyl aminomethyl-5-chloro methyl-2-methyl-3-p-tosyI OKISHIPI lysine 0.7g 
was obtained. 

[0064] White solid-state 1 H-NMR(CDCI3.400MHz) deltappm:1.5 (9H, s), 

2.2(3H,s),2.5(3H.s).4.5(2H,d,J=6.5Hz),4.8(2H,s),5.3-5.4(lH,br),7.4(2H.d,J=8.4Hz),7.9(2H,d.J=8.4Hz).8-4(1H,s) 
[0065] Morpholine 70mg and 81 mg of sodium iodides were added to the example of reference 94-tert-butoxycarbonyl 
aminomethyl-5-morpholino methyl-2-methyl-3-p-tosyl OKISHIPI lysine 4-tert-butoxycarbonyl aminomethyl-5-chloro 
methyl-2-methyl-3-p-tosyI OKISHIPI lysine 0.1 2g 2-butanone 30ml solution, and it agitated for 30 minutes at 50 
degrees C. After the cold, cerite filtration was carried out the sludge was removed, and the filtrate was condensed 
under reduced pressure. The silica gel column chromatography (elution solvent a methylene chloride / methanol 
=20/1) refined the residue, and 4^ert-butoxycarbonyl aminomethyl-5-morpholino methyl-2-methy|-3-p-tosyl 
OKISHIPI lysine 0.1 2g was obtained. 

[0066] White solid-state 1 H-NMR(CDCI3.400MHz) deltappm:1.4 (9H, s), 
. 1.6(3H,s).2.3(3H,s),2.4-2.5(4H,m),3.5(2H,s),3.7-3.8(4H,m),4.4-4.5(2H,m).6.8-7.0(1H,br),7.4-7.5(2H,m),7.9-8.0(2H,m).8.3(1H.s) 
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[0067] 2.4ml of 2 convention potassium-hydroxide aqueous solutions was added to the example of reference 
1 04-tert-butoxycarbonyl aminomethyl-3-hydroxy-2-methyl-5-morpholino methylpyridine 4-tert-butoxycarbonyl 
aminomethyl-5-morpholino methy!-2-methyI-3-p-tosyl OKISHIPI lysine 120mg ethanol 20ml solution, and it agitated 
for 25 minutes at the room temperature. After carrying out reduced pressure distilling off of the solvent, a silica gel 
column chromatography (elution solvent a methylene chloride / methanol =20/1) refines the residue, and It is 
4-tert-butoxycarbonyl aminomethyl. - 3 - Hydroxy-2-methyl-5-morpholino methylpyridine 77mg was obtained 
[0068] white solid-state 1 H-NMR{CDCI3,400MHz) deltappm:1.4 {9H. s). 2.4-2.5 (4H. m). 2.5 (3H, s) and 3.5 (2H. s). and 
3.7- 3.8 (4H, m). 4.2 (2H, d. J= 6.8HzX 6.4-6.6 (1H. br). and 7.8 (1H, s) and 9.2 (1H. s) 

[0069] example 14-aminomethyl-5-(4-ben2yl piperazino methyl)-3-hydroxy-2-methylpyridine and 4 2ml of 
hydrogen chloride-methanol solutions was added to the hydrochloride 4-aminomethyl-5-{4-benzyl piperazino 
methyl)-3-methoxy methoxy-2-methylpyridine 75mg methanol 2ml solution, and it agitated for 30 minutes at the room 
temperature, a reaction mixture — vacuum concentration — carrying out — 4-aminomethyl-5-(4-benzyl piperazino 
methyl)- 90mg of 3-hydroxy-2-methylpyridine and 4 hydrochlorides was obtained. 

[0070] Thick tea color solid-state 1 H-NMR(CDCI3+CD30D. 400MHz) deltappm:2.83 (3H, s). 3.5-4.1 (8H. br), 4.46 (2H. 
brs). 4.64 (2H, br s). 4.81 (2H. br s), 7.46 (3H, br s). 7.64 (2H, br s), 8.70 (IH, br s) 

[0071] example 24-aminomethyl-3-hydroxy - 2-methyl-5-propylamino methylpyridine and 3 hydrochloride propylamine 
— using — the method of the example 4 of reference, the example 6 of reference, and an example 1 — applying 
correspondingly — 4-aminomethyI-3-hydroxy -2-methyl-5-propylamino methylpyridine and 3 hydrochloride was 
compounded. 

[0072] light — brown solid-state 1 H-NMR(CDCI3+CD30D, 400MHz) deltappm:1.08 (3H, t J= 7.4Hz) and 1.85- 1.96 
(2H, m). 2.77 (3H. s), 3.18-3.25 (2H, m). and 4.47 (2H. s). 4.53 (2H. s) and 8.75 (IH, s) 

[0073] example 34-aminomethyl-5-dipropyl aminomethyl - 3-hydroxy-2-methylpyridine and a 3 hydrochloride dipropyl 
Q^\nQ — using — the method of the example 4 of reference, the example 6 of reference, and an example 1 — applying 
correspondingly — 4-aminomethyl-5-dipropyl ~ aminomethyl-3-hydroxy-2-methylpyridine and 3 hydrochloride was 
compounded. 

[0074] thick tea color solid-state 1 H-NMR(CDCI3+CD30D, 400MHz) deltappm:1.02 (6H, t J= 6.8Hz) and 1.85- 1.99 
{4H. br). 2.82 (3H, s). 3.05-3.35 (4H, br), and 4.50 (2H. br s). 4.80 (2H, br s) and 8.82 (IH, br s) 

[0075] example 44-amtnomethyl-5-(N-benzyl methylamino methyl)-3- hydroxy-2-methylpyridine and 3 hydrochloride 
N-benzyl monomethylamine — using — the method of the example 4 of reference, the example 6 of reference, and an 
example 1 — applying correspondingly — 4-aminomethyl-5-(N-benzyl methylamino methyl)- 

3- hydroxy-2-methylpyridine and 3 hydrochloride was compounded. 

[0076] thick tea color solid-state 1 H-NMR(CDCI3+CD30D, 400HMz) deltappm:2.79 (3H. s). 2.83 (3H, s), 4.45 (2H. s). 
4.63 (2H. s) and 4.81 (2H, s), 7.45-7.52 (3H. m), and 7.71- 7.79 (2H, m) and 8.84 (IH, s) 
[0077] example 54-aminomethyl-3-hydroxy-5^4-hydroxyphenyl aminomethyl)-2-methylpyridine and 3 — 
hydrochloride 5-(4-hydroxyphenyl aminomethyl)-3-methoxy methoxy-2-methyl-4-phthalimide methylpyridine — using 
— the method of the example 6 of reference, and an example 1 — applying correspondingly 

4- aminomethyl-3-hydroxy-5-(4-hydroxyphenyl aminomethyl)- 2-methylpyridine and 3 hydrochloride was compounded 

[0078] White solid-state 1 H-NMR(CDC13+CD30D, 400MHz) deltappm:2.74 (3H. s), 4.31 (2H. s). 4.77 (2H. s), 6.89 (2H, d, 
J= 8.8Hz), 7.31 (2H, d J= 8.8Hz), 8.32 (IH, s) 

[0079] example 6N-{4-aminomethyl-3-hydroxy-2-methylpyridine-5-ylmethyl)-2 - hydroxy phenylglycine. 3 
hydrochloride 2-hydroxy phenylglycine, and a hydrochloride — using — the method of the example 5 of reference, the 
example 6 of reference, and an example 1 — applying correspondingly — 

N-(4-aminomethyl-3-hydroxy-2-methylpyridine-5-ylmethyl)- 2-hydroxy phenylglycine and 3 hydrochloride was 
compounded. 

[0080] Light brown solid-state 1 H-NMR deltappm:2.77 (3H, s), (CDC13+CD30D. 400MHz) 4.41 (2H. s) 4.42 (IH, d. J= 
14.1Hz), 4.53 (IH, d J= 14.1Hz), 5.41 (1H, s), 6.97 (IH, t J= 7.5HzX 7.02 (IH. d J= 7.5Hz), 7.33 (IH. t, J= 7.5Hz), 7.41 
(IH, d J= 7.5Hz). 8.46 (1H, s) 

[0081] example 74-aminomethyI-3-hydroxy-2-methyl-5-morpholino methylpyridine and 3 — 10ml of hydrogen 
chloride-ethanol solutions was added to hydrochloride 4-tert-butoxycarbonyl 

aminomethyl-3-hydroxy-2-methyl-5-morpholino methylpyridine 77mg, and it agitated at the room temperature 
overnight a solvent — reduced pressure distilling off — carrying out — 4-aminomethyI-3-hydroxy — 94mg of 
-2-methyl-5-morpholino methylpyridine and 3 hydrochlorides was obtained. 

[0082] white solid-state 1 H-NMR(DMSO-d6,400MHz) deltappm:2.6 (3H, s). 3.1-3.3 (4H, m). and 3.8- 4.0 (4H. m), 4.3 
(2H, s), and 4.5 (2H, s) 8.3-8.4 (2H, m) 

[0083] example 84-aminomethyl-3-hydroxy - 2-methyl-5-piperidino methylpyridine and a 3 hydrochloride piperidine — 
using — the method of the example 10 of reference from the example 9 of reference, and an example 5 — applying 
correspondingly — 4-aminomethyl-3-hydroxy -2-methyl-5-piperidino methylpyridine and 3 hydrochloride was 
compounded. 

[0084] colorless solid-state 1 H-NMR(CD30D. 400MHz) deltappm: 1.6-1. 85 (2H. m) and 1.9- 2.0 (4H. m). 2.69 (3H. s), 
2.6-2.9 (2H, m), 3.2-3.6 (2H, m). and 4.47 (2H, s). 4.57 (2H. s) and 8.45 (IH. s) 

[0085] example 94-amlnomethyl-3-hydroxy-5-(1 -imidazolyl methyl)- 2-methylpyridine and a 3 hydrochloride imidazole 
— using — the method of the example 10 of reference from the example 9 of reference, and an example 5 — applying 
correspondingly ~ 4-aminomethyl-3-hydroxy-5-(1 -imidazolyl methyl)- 2-methylpyridine and 3 hydrochloride was 
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compounded. 

[0086] white solid-state 1 H-NMR(DMSO-d6.400MHz) deltappm:2.6 (3H, s). and 4.2 (2H, s), 5.8 (2H, s). 7.7 (IH. s), 7.9 
(1H, s) and 8.1 (1H. s) 8.4- 8.7 (3H, br) and 9.5 (IK s) 

[0087] It dissolved in the 0.5M sodium phosphate buffer solution (pH7.4) so that a trial compound might be set to lOmg 
[ ml ] /, 200mM, 0.2. or 2mM(s) in an example 10 Maillard-reaction inhibition activity trial lysozyme and a fructose list 
respectively, and the incubation was carried out for one week at 37 degrees C. 

[0088] SDS-PAGE separates an incubation sample and it is Coomassie. Brilliant Blue The yield of a dimer [ as opposed 
to / as opposed to / at R-250 / after dyeing / total protein with a densitometer ] was measured. 
[0089] The inhibition activity of the yield blank test compound of the dimer under the trial compound existence over 
the yield of the dimer under trial compound nonexistence was searched for. 
:0090] 

:A table 1] . 
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[0091] Example 1 of a formula Tablet Chief remedy lOOmg Corn starch 50mg Lactose 70mg Hydroxypropylcellulose 
7mg Magnesium stearate 3mg (a total of 230mg) 

[0092] Example 2 of a formula Fine grain agent Chief remedy lOOmg Mannite 190mg Com starch lOOmg 
Hydroxypropylcellulose lOmg (a total of 400mg) 

[0093] Example 3 of a formula Capsule Chief remedy 100mg Lactose 18mg Crystalline cellulose 35mg Com starch 
25mg Magnesium stearate 2mg (a total of 1 80mg) 



[Translation done.] 
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[00 3 6] ±^mm^amM(D o ^:>. ^m. wcm. 

?^7A /C3-^, teSmSt Kn^-i^y^n fA'ir/L-n 

t Kndev-^n tvuir/i^n — jjf y t'j^yuT/i- 

[0 0 3 9], vtz^^^iji ur**. ^i.T^T y ^'^^^^/i-v'*? 

-t^y-yw. >^^Ty v-se^i^y :^=^'>/^4 0. 
c/v, 7:/y!7 2/^>^. ^^7y/vsE^:M- y ./-^^ 

(0 0 4 0] M3J(CO^.^T^i. ?L«f. v'alS. if 7^ 



(b) i»^P^4^1 U - 1 5 8 2 4 4 

8 

[00 4 1 1 ?K^l{wOl^-C^i. 4^f^^J^ U-Cfi. 0iJ;t 

iti:. mnmmm. mmm. mmm. -b-^^j. mi^sij. 

10 [0 04 2] ffitt-S'Ji-Ol^-Cii. ^mmt LXit. mx. 

mfimw}MWimmLxhx\^\ 

[004 41 ^M<n1iBi^t LTfi. iiS. n 

[0 0 4 5] ^(D.^^mitMrn-t^^^m^co^^. 

g^OJt^, M^:^/i£A 10^^f^K)l-lOOOmg. # 
gas-^co:^^^ ^^/SA-ei »'J 0. I'-IOO 

[0 04 6] :^^m<^mt^"f&^ ( I ) xm^n^it^ 
!^i:mm\ti^xmmT^^'^. o- 0 5w/v%-5 

[0 0 4 7] Sfc, ^^racoSfttG— (I) -C^$tL 

m±mzScfLX:^^m(r>i\i^m(O^'^mJ^-0. 0 5-1 
0Sfl:^>>:^'5<i: ^{cgS-g-L. ii^ffl^'^^n^^^SSiJ 

^<75:^J£U4: »9 fta^p1^.?J0*^>: LXi^m-t^ Z t hX^ 

40 

[0048] 

[00 4 9] 1 

N-7^n>r/H^y K^i^^v 

^u>8 Om I WMmz:f3/i^7fi:r. h^\yy ^^^M^ 5 K 
3. 5 ^^XXfh i) :^^/^T x>6. OmlSr^fD^. ^ 
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j^-;^^ (5:1) 4 00ml tC^JDX.^®^?^^ 

[0 0 5 0] Qfe©^ 

MI NMR (DMSO dr., 4 0 0MHz) 5pp 
m : 2. 3 1 (3H, s ) , 4 . 6 6 ( 2 H. b r 
s) . 4. 82 (2H. s) , 5- 05-5. 1 3 (1 
H, b.r) , 7. 83 (4H. s) , 7 9 3 ( 1 H, 
s) , 8. 7 3-8. 8 2 (1 H, b r) 
[0 0 5 1 ] #.%M2 10 

^/UTiryUAT^ K7 Om lfgfS^- 1 0''C{C??^aU * 
^•fk-^hy^^^ (6 0%ffif40, 3 7gSr^Px,.^o 15 
^rai«i$Uy^m. ^p^p<^/^;^^>'^^-7"/^0.. 7m 

1^3 oma^-^ixmri^. o/M^m.w\^fzo 

L. 5-1:: Kn^Srv'^^/L'^ 3 2 
[00 5 2] tJ feHi*: 

' H-NMR (CDC I 4 00MHz) 6 p p m : 
2. 52 (3H, s) 3. 2 9-3. 3 6 (1 H. b 
r) 3- 54 (3H, s ) ,4-83 (2H, b r 
s) , 5. 0 1 {2H, s) , 5. 0 8 ( 2 H. s) » 
7. 7 2-7. 8 8 (4H, m) . 8- 3 2 { 1 H, 
s) . 30 

[0053] 3 * 

5-7^a^7«^^^-3-/ h^Jf-v--;^ h^V-2-p<^/i- 
5_t Kn=3ev';^^/^- 3 b^Sf^v^;^ h ^3^: - 2 - 
^^^UV 1 Om I JSrSd, h y V^^>'L>vJ^:^:7'f V50 

x^/UA/t* ;$^/-/i-=4 0/3) (crJFSKb. 5 -:/D 40 
..ey^/u-3-> h^v'p^ Kza^v^- 2-> ^/^-4-:7 

[00 5 4] 

^ H-NMR (CDC 1 4 0 OMH z) 6 p p m : 
2. 5 4 (3H, s) , 3. 5 7 (3H, s) » 4. 7 
5(2H, s),5.0 1. (2H, s),5. 14(2 
H, s), 7. 69-7. 74 (2H, m). 7. 80 
-7. 83(2 H. m), 8. 29(1 H, s) 
[0 0*5 51 #%C^')4 

5_ (4 -^>'i/;l.t''^^v>y -3-/h^v^ 50 



4^(5§3p 1 0- 1 5 8 2 4 4 
10 

y 2 -f-yU— 4 - ^^/i-^ ^ I-V f^/ut^y 

>' 

1 --<v>?yuh:"-<^>?>'2ni l iC 5 - 3 
— y h=^->y h^^v-- 2 5^/1^- 4 — 5^ K."^ 

^A't-yi/vi 2 0mgS:-irax.. ^f^T-ao^i^rplttftL 

: <^ D D 7^/ui./y ^ / — yu= 10/1) U 

rJSSiL. 5- (4 C>v?yUb:*-<^ v^/ ^^/i-) -3 

h^'>;^ I>=^'>- 2 - ^ ^>'^- 4 - ^ 
f^yut^y i/V 1 2 O.m g ^^t^p 
[00 5 6] 

' H-NMR (CDC I M, 4 0 OMH^) 6 p p m : 
1.. 8-2. 4 (8H, b r) , 2- 5 3 (3H, 
s) , 3. 2 7 (2H, s) » 3- 5 6 (3H, s) , 
3. 57 (2H. s). 5. 05 (2H, s), 5. 1 
1 ( 2 H, s ) . 7 , 15-7. 35 ( 5 H. m) , 
7. 6 8- 7. 7 2 (2H, m) , 7.. 7 8-7.. 82 

(2H. m) , 8 0 9 ( 1 H, s) 

[Q0 5 7] ^%^<J5 

5 _ (4 _ t [<aarv':7:3i--yuT ^ / ;^ ^^'l^) -3-;^ 
Y^^i^:^ hrSrv-- 2 - ;^ 4 -:7^/l"1' ^: i>V ^zi- 

ey v=V 

4 -T ^ J '7 J — /l- 2 G 0 m g d OT^/Uix 5 m 1 
j^rSiC. h y j;^/J^T ^ >0.. 5 m lJb^J:tJ«5 -.^P^ 
;^^/^-3-y V^^y^ h^->- 2-.;^^/u- 4-t7^ 
/u-f ^ K^^/i-fy 1 5 Omg ^^D^. ^?^-e39* 

/:^^/-^v= 1 0/1) iCTltSiL. 5- (4-.tK 

- 2 - T^V/u- 4 - V /i--^ ^ fc^ y 1 1 0 

m g ^"i^tZo 
[0 0 5 8] 

^ H-NMR (CDC 1 -^^CD ^,OD. 40 0MH 
z ) 6 p p xn : 2 . 5 3 ( 3 H, s ) , 3 5 7 (3 
H. s> . 4, 2 8 (2H, s) . 4. 5 0 (2H, 
s) , 5. 11 (2H, s) , 6. 4 2 (2H, d, J 
= 8. 8Hz) , 6- 6 2 (2H, d, J. = 8... 8H 
z) , 7. 6 0- 7. 6 5 (4H, m) . 8. 21 (1 
H, s) 
[0 0 5 9] #^0*16 

4-T^ /^^^'L— 5- {A-^y'J^^^'^^'J^^:^'^' 
/u) -3 h^:>^ hdrv^- 2-^^/vtf y 
5_ (4_^>'vf/L.t'^^i//;^^/U) -3-7« h^iy 
^ Y^^y— 2 -;?«^yW'- 4 -7^/i--f ^ K^^>'^t:'y 
V-l 1 Om gCOy ^ y— /U3m I ^grStc, MYyi^^^' 
-TKfOfeO. Sml ^^D^. 6 0X:-C2s#rpW^u/::o 

y-/u=2 0/1-5/1.) VxmKt, 4-r^y7« 



li 

h^i^:^ h=^'>- 2 -7* ^/^fi; v^>8 Ora g 
[0 0 6 01 U&^i'^^^ 

t H-NMR (CDC 1 4 0 OMH z) 6 p p m : 

2. 3-2. 7 (SH. br) , 2.. 50 (3H, 

s) . 3. 4 7 (2H, s) , 3. 4 9 (2H, s) , 

3. 6 5 (3H. s) . 3. 8 1 (2H. s) , 5. 0 

3 (2Hs). 7.. 20-7. 35 (5H, m). 8.. 
0 7 (1 H, s) 

I 0 0 6 1 1 #%13fiJ 7 

it e r t-:/ \-^iyti/i^7f.=^/i^) t-yK^i^^v 

t KoT^^V-Tk (1 : 1) 6 0 0m iMMm^lM'^ 
TkS^fk-:^ h y i^ix 5 8 m 1 ^r^Dx.. E^^v'- t e r t - 
:/^./U6. 1 g^=0^ h^t Kd:7^V1 GOml ^iS^ 

5 g ^^fco 
[0 0 6 2] efe*&3k 

^ H-NMR (CDC I 3. 4 0 OMH z) 6 p p m : 

1, 4 (9H, s) , 2. 5 (3H, s) , 4. 2 (2 

H, d, J =6. 8Hz) , 4. 7 (2H, s) , 5.. 
6-5, 7 {IH, b r) , 7.. 7 (IH, s) , 9. 

4-9.. 6 (l-H, b r) 
[0 0 6 31 ##{J*)8 * 

4 - t e r t h^iy-:^ Ji^Tf^^/l^T U }^ ^/l-- 5 - 
^ a a ^ ^yi'- 2 — ^ ^/V- 3 - p h^^^^"^^^^^ 

N- (te r t h^v':^>'t-^^>'» K^■t^^V 

I. 4 gCOigftlTt^u:^ 5 Om 1 }§?S{-P - 
/U;l>n/^^;^ a y K 1 . 1 g iSXU b V :^^/^T ^>3- 

Amumz.. r/u=rvmg5L4^M?^-e2 4B#^*t*#t. 

JEtw p - h/^^^-^^'^TJ^— ''i^^ y K 0 • 5 2 g ^^^JDX. 

fK7«^U>'//-^/-/^=4 0/n (CCWi^L, 4- 
t e r t -:/ h^->;^7/U7tCr^yur ^ / /^/i^-S -^ ^ 

n ^yu- 2 - / f^/U- 3 ^ p - h^'^:^^^^^*^^ — 

:3ei/t-y v?V0. 7 g ^mtZo 
[0 0 6 41 Sfea^ 
H^NMR (CDC i 4 0 OMH z) 6 p p m *. 



(7) 10-158 2 44 
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1. 5 (9H, s) . 2, 2 (3H, s) . 2. 5 (3 
H, s) . 4. 5 (2H, d, J =6.. 5Hz) , 4. 
8 (2H, s) . 5. 3-5. 4 ( 1 H, b r) , 7 . 
4 (2H. d, J =8.. 4Hz) , 7. 9 (2H, d, 
J =8- 4H z) , 8. 4 (1 H, s) 
[0 0 6 51 #%f5iJ9 

4 - t e r t -V" h^i^ti/l-^^^^^r ^ J ^^/U- 5- 

^/UTtiy y y^/i-- 2-7«^yw-3-p - h/u^v;^/!- 

10 4 - t e r t ~zf V^'ytif\yif^^f^T ^ /^^/u- 5- 
^ a c ^ ^/u- 2 - y ^/U— 3 - p - V)\^^^^'P-^\^'^-^ 

/UTi-^v-fc'y v^vo. 1 2 gco2 -y^^^y ^^3 Om 1 

y > 7 Omgi^^as "^^b-^ h .y ^^-^8 1 m 
gSr^JDx.. 5 0r-r^3 0 5^f«1«i^L/'io «fm4^ar 

^{k;y^l^>'/>:?/->'^=20/l) (wTffSJLv 4 
- t e r t. -7"' S^v-;^/^^'-/t^T ^: / ^ ^/U- 5-^ 

/UTj^y / y ^/u- 2 --y ^/^- 3 - p- v^^^y^j^-^- 

20 ^/u^:3rv-h:'y >?>'0.. 12g^#f^o 
[0 0 6 61 efeUtt: 

^ H-NMR (CDC I 4 0 0MHz) 6 p p m : 
1. 4 (9H, s) , 1. 6 (3H, s) , 2. 3 (3 
H, s) , 2.. 4-2, 5 (4H, m) . 3. 5 (2 
H» s) , 3.. 7-3. 8 (4H, m) , 4.. 4-4, 

5 (2H, m) , 6. 8-7. 0 ( 1 H. br) , 7 
4-7. 5 (2H, m) , 7. 9-8: 0 (2H, 
m) . 8. 3 (IH, s) 

(0 06 7 1 p 
30 4 - t e,r t h^iyp /I'lf-^^Jl^T ^ J ^ 5^/1-- 3 - 

t kd ^v-- 2 -y ^/u- 5 y y y ^f-zt- y 

4 ^ t e. r t h^v':^''^^-^^/' ^ y ^'^i — 5 - 

^/u/fx y y y ^/u- 2 - y 3 - p - \>^^^>^^^ 

T^ri/u^^v/fy 1 2 Om g^^^ / —/I- 2 Om 1 
mimz. 2 ^^A§§ib:^ y 2 . 4 m l ^r^rax.. 

^MT2 5 5>ffl^Sf4^L7to ?g^.^MJ£©^i-f::f^. 

igfby ^u^^/y ;5^y— /u= 2 0/ 1 ) crfSKU^ 4 
40 - t e r t. N^^rv-r^/i-^.^/L^r 5: / y ^/l-- 3 - 1 
Kci:^'>- 2 -y f^/i'- 5 -^/!-7t-^y / y ^/i-t°y 
7 7 m g $r^#/::. 
[0 0 6 81 B^mi^ 

" H-NMR (CDC I 'I, 4 0 OMH z) 6 p pm : 

1. 4 (9H. s) , 2, 4-2. 5 (4H, m) , 

2. 5 (3H, s) , 3. 5 (2H, s) , 3. 7- 
3.. 8 (4H. m) , 4. 2 (2H. d, J = 6 8H 
z) , 6". 4-6. 6 (IH, br) , 7. 8 (IH, 
s) , 9,. 2 (1 H, s) 

50 [0 0 6 91 ^M^j 1 



(8) 
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4 -r ^ / 5 - (4 --<>v^>'^t:'-<7v^/>^ 

it^^MJ^i^mi^. 4-r^/^^^l— 5- (4-- <Vv? 
yutJ^-^^f^/Tf f^/U) -3- t KndriX-2->^/H::* 
y V?:/ • EiSS^lg 9 0 m & Sr^#/;lo 
[0 0 7 0] ^^feU.ft^ 

'H-NMR (GDCl -, + CD30D. 4 0 OMH 

z) 6ppin:2. 83 (3H, s), 3. 5-4. 1 
(8H, b r) , 4. 4 6 ( 2 H, b r s ) . 4. 6 4 
(2H, b r s) , 4- 8 a (2H. b r s) , 

7. 4 6 (3H, b r s.) , 7. 6 4 (2H, b r 

s) , 8. 70 (IH, b r s) 

[0 0 7 1] ni&M 2 

4 -r ^: / ^ ^/U- 3 - t K^^^'- 2-:^^^^^- 5 - 
:/a e/ur ^ / > ^/l- U • Ht^S^S 

2— ^yu- 5 - t'/i'T X / ;^ f^/i^tf y v=> • 
{0 0 7 21 i^^fea* 

X H^NMR (CDC 1 3 + CD 4 0 0 MH 

z) 6ppTn: 1. 0 8 (3H, t, J = 7. 4H 
z) , 1 8 5- 1. 9 6 (2H, m) ,2.77(3 
H, s) , 3-. 18-3. .2 5 (2H. in) , 4. 4 7 
(2H, s) , 4. 5 3 (2H, s) , 8, 7 5 (1 

H, s) 

to 0 7 3 1 mMms " 

4 -r 5: y ^/i— 5 - i^y^ tvur ? / 3 - 

tl'/ur ^ / ^v'L-- 3 - t Kc3:^i/- 2 -;^^/^t:'y^:>^ 

[0 0 7 4] m^&mi^ 

' H-NMR (CDC 1 '. + CD -.OD, 4 0 0MH 
z) 6ppm: 1. 02 (6H, t , J = 6. 8H 
z) , 1. 8 5- 1.9 9 (4H, b r) , 2. 8 2 
(3H, s) , 3. 0 5-3. 3 5 (4H. b r) , 
4. 5 0 (2H. b r s ) , 4 . 8 0 (2 H, b r 
s) , 8. 8 2 (1 H, b r s) 

1 0 0 7 5 1 ^mmm 4 

4-T / /^/P- 5 - (N--<>^v^>'^>^>'^^- ^-^ 
^^U) - 3 _ t K°^v^- 2 ->^>'^fc?'y ' 

ioJ;X/^J£piJi^o^rfi{cfpi:T. 4-T^yp<^/i— 5 
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4^r^^ 1 1 5 8 2 4 4 
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10 0 7 61 fS^fe^f^ 

^ H-NMR (CDC I m + CDmOD, 4 0 0 HM 
z) 6 p pm • 2. 7 9 (3H, s) , 2. 8 3 (3 
H, s) , 4 4 5 (2H, s) , 4- 6 3 (2H, 
s), 4-81(2 H, s). 7 45-7.52(3 
H, m) , 7. 7 1-7. 7 9 (2H, m) , 8- 8 4 
(IH. s) 

[007 7] nm.M 5 

4 -T 5: / y ^yU- 3 - t Ku:5r->- 5 - (4 - fc KC3 



20 



30 



40 



50 



fyv?>^ffl^'\ #%^<J6:ioJ:t/ll]SS^Ji *7?::^ffiictgi: 

X, 4 -T^ / y ^^l-- 3 - t: Ka^v'- 5- (4 - t: 
Kn^'>:7^r^/ur ^ /y ^^'i-) -2-y^/ufy v^V 

10 0 7 8] Sfellfis 

»H- NMR (CDC 1 + CD -3 OD. 4 0 OMH 
z) 6 p pm ' 2. 7 4 (3H, s) .4,31 (2 
H, s) , 4. 7 7 (2H. s> , 6. 8 9 (2H, 
d, J = 8. 8Hz), 7.. 31 (2H, d, J = 8.- 
8 Hz), 8. 32 (IH, s) 

I 0 0 7 9 1 UteW 6 

(4_r^/>^yi'-3-t: K^:^^'>-2->^/^ 
y v' > • H^StiS 
2_t h;;o:3^^i/:7r,.r^/u^y i/v • J£^S^ffl^\ 
M5. #%M6ioJ:u:|l1®0'')i«7>:&?£{ciiCT. N- 

(4 -T^/ 7<^/i--3-l:: K a ^ i^- 2 ^>'H:" y 
v?>'-5-'Y/i-y ^>'^) - 2-fc KP=^->:7^r^/b^y 

[0 0 8. 0] f^^feSf*: 

' H-NMR (CDC 1 + CD,.OD., 4 0 OMH 
z) $ppm:2. 77 {3H, s), 4. 41 (2 
H, -s ) , 4 . 4 2 ( 1 H.. d , J - 1 4 . 1 H z ) , 
4. 5 3 ( 1 H, d, J = 1 4. 1 Hz) , 5. 4 1 
(IH, .s) , 6. 9 7 (IH, t, J = 7.. 5H 
z) , 7. 0 2. (IH, d, J -7. 5H.z) , 7- 3 

3 (IH, t, J-7. 5Hz) . 7. 4 I (IH, 
d, J-7. 5Hz) ,8-46 (IH, s) 

[008 1] '^^m 7 

y f-/u-3- t Kci:¥'>-2-yf"/^-5-- 

4 - t e r t ~y h^iyiJ/i-^^^^y^ri / ^^^y^-s- 
t K°=¥-iy- 2 - y f^/i^- 5 y y y ^/ut^y 

V7 7mg{Cig{t:7fc^-^^y— Om 1 ^;jD;t 



(9) 



^m^\^ 1 0- 1 5 8 2 4 4 
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10 0 8 2) 

^H-NMR (DMSO-df., 400MHz) 5pp 
m ■ 2. 6 (3H. s) . 3- 1-3. 3 (411. 
m) . 3.. 8-4. 0 (4H, m) . 4. 3 ( 2 H, 
s) , 4, 5 (2H, s) 8. 3-8. 4 (2H. m) 
I 0 0 8 3 1 m^M 8 

4 -r ^ / /^/i^- 3 - t: Kn^'>- 2-;?« ^>'i''- 5 - 

0i] 5 c-c, 4 -T ^: y ^ ^/i-- 3 - e 

(0 0 8 41 ^feiaff: 

^H-NMR (CD.,OD, 4 00MHz) 5ppm: 
1. 6-1. 8 5 (2H. m) , 1. 9-2. 0 (4 
H, m) , 2, 69 {3H, s) , 2. 6-2... 9 (2 
H, m) , 3. 2.-3. 6 (2H, m) 
H, s) , 4. 5 7 {2H. s) , 8.. 
s) 

[0 0 8 5] ^i^0ii9 

4-r y^/U-3-b Ka:3ei^-5- (1 

y^y /u-T* ^z^-) - 2 -y^/i^ t'y v^:^ ■ d-Jfe^^ 
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,4-47(2 
4 5 .( 1 H. 



, 7. 9 (1 H. 
4-8. 7 (3H. 



*J^0i]5CO:^&U!^C-C. -4 -T ^ y y ^/U- 3 - t Ko 
y v^V • Z?£5g«^^l*Lfz, 

[0 0 8 6] &&mi^ 

'II-NMR (DM3 O- do. 4 0 0MH2) 6pp 
m:2. 6 (3H. s). 4.. 2 {2H, s), 5. 8 
(2H, s) , 7.. 7 (1 H. s) 
s) , 8. 1 (1 H, s) , 8. 
b r) , 9. 5 (1 H. s) 
10 [0 0 8 71 Mt&mi 0 

y ^ - KKitm^teitiit^ 

lOmg/mK 2 0 0mM. 0.. 2 £ ^ii 2 niiM{^<C 
^J:3 0. 5My V^g-fby '>^*§Fr?K (pH7. 4) 

[0 0 8 8] -r >'^^^— >'i^:/T7'/^SrSD S - P 
AGE{Cj;o-C^St.U. Coomass.ie Bril 
liant Blue R - 2 5 0 "CS^fe^. 7=-V'> h 

y— (w-c^ge;c$^-r^:^gf*:co±*^^ai£L 
[0 08 9] u,mit^m$m^T(Dz.mi^<n^fS,m\zn. 

(0 0 9 0 1 





fflSStt (96) 










4 6.5 


mii^ 2 


19. 3 


..,82. 2 


4 




8 8.4 




7 4. 0 


5 8. 0 


6. 


5 5. 9 


9 2. 9 




2 . 9 


17. 2 



[0 0 9 1 1 ^-ysmi 



mm 



[0 0 9 2] ^Jj^^l 2 




1 0 Om g 
5 O.m g 
7 Om g 
7 m g 
3 m g 
('g*ff2 3 Omg.) 



1 0 Om g 

1 9 Om g 

1 0 Om g 

1 Omg 
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[0 0 9 3] ^Ea:^0iJ3 



(10) ^mW-l. U - 1 5 8 24 4 

18 

(-&ti-4 0 Omg) 



1 0 0 m g 

mm 1 8 m g 

^^ir/up— ^ 3 5mg 

h ^ a ^ > >^>' 2 5 m g 

Xt^T y V^-^^t^'^^'-^ 2mg 

(^tf 1 8 0 m g ) 



(72)^0^# teP S:^ 

5iFiirfe*:m^^ 2-12-3 



